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Cornell Conditional * Reasoning Test as -an Adequate , Measure of Conditional 
g:iov^s in Adolescent ,Verbal Behavior * * " 

^ — : 7 

In: 1972, Gregory' found that there was a f)ositive relationship between- 

" • - • / V ' • 

the frequency of conditional moves by teachers of 'Seventh gi^ad^ mathematics 

and their students' growth in conditional reasoning .ability. One aigisnen^ 

that has been given for this 'find^iig is that the teacher's langx^jge tends . 

to shape the ordinary language .of the students to conform to a more fonaal 

language needed to reason logioally. If this is true, tljen the test of 

conditional reasoning ability which was "administered in the Gregory . study 

should also be measuring the degree to which the language of conditional 

logic is- a part ol student language. It therefore seemed appropriate to 

determine whether or not thg- ^omell Condit ional Reasoning Test is an 

1 

adequate raeastire of conditronal moves in adolescent verbal behavior. 

The data which was obtained in order to test the relationship between 

i 

a student's score on the test and his use concjitional moves would also 
all-ow.for consideration of the following questions: 

1. Do differences in *he use of conditional moves and in . ' 

coi^dit.ional reasoning ability exist between students in. 
, • grades 5, 6, and.7'> * / 
^ "2. • Is the use of conditional" moves or conditional reasoning ability 



^ of stxjdents in grades 5^ 6, and 7 related to the ability 
• to recall relevant information fromsan oral presentation? 
3. Does the administration. of the' Cornell Conditional Reasoning 

Te^st have an effect on ^3*ther tlie use of Conditional 'moves 

" — X % . 

'or th^i ability to recall relevant information'^ 



J 
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Hypotheses / . • * ' , 

— " /^^ ' * 

• The null' hypotheses testW ^th an apriori alpha ;05 relevant 
to the objectives o*f this research effort^ were-' 

1. ^ There is no relationsh'ip between, the frequency of conditioiaal. Qoveg 

* ' . •• Z • • . ' ^ • . 

i-n responses of fifth, sixth or seventh grade subjects and their " 

•'conditional Reasoning ability as measured by the Corn ell Conditional 

. ♦ * «• ^ ' . 

Reasofaing Test . ' . ' • * 

» . . . rff - • 

There are no Significant diffei-ences in- the uSe of conjiitional novies 

or conditional reasoning ability betrcen grade level- groupings, ' 

rn^e is no relationship between the frequent^ of, conditional 'bo ves 

\ • * ■ ■ ■ 

or conditional reasoning ability and^the ability .to recall relevant • 

Infona^tion l^ask IV) . i '. 

4. There is no significant difference in use of conditional noyes or! 

• • , 

recall ability between .groups interviewed either before br after 

testing. • , ' . 

Population and SaAp Ie ^ ^* ' * 

" ' ' - . • ^ » • 

^•enty-two boys and twenty-two gtrls f ronj eaqh of grades five ^ix 
and seven were randomly selected to ser^e'as stfbjects in the investigation. 
The fifth and sixth grade subjects were selected from the total population 
of fifth and sixth grade students Un a snail elenentary scha^. The 
seventh grade subjects were selected from the total population of seventh • 
grade students enrolled in a middle school, both' schoofT^eing located in • 
Gainesville, Florida. * ^ ' " • ' • 



^ The plan of tfk study waa ta intemev and adniinister the Conditional . 

: ' / ' 

reasoning test to all subjecls thus identified. In orde/ to determine 
the effect ot^thenftest administration dn the language of the subjects, * 
tt5?o treatment groups were formed. • * . 

The 132 subjects were randomly assigned to two interview .groups. The. 
"before test group" subjects were interviewed during the week prior to 

^ ' y 

the test adaijiistration. The "after test group'* subjects wei;e interviewed 

. ^ ^ • , ' s ' ' ■ 

during the week followihg the teet administration. ^The initfal cqaposiffon 

of each' interview group included . 66 subjects; eleven' males and elieven 

females from each grade level, l^e sex variable was not of primary concemSv^ 

^ ^ \J 

but it was felt that the»results oj^ the^ investigation 'iaight l^ad to 



alternate hypotheses relative to sex differences which could be cansidefed 
if this information was available: " - * • 



Due to the absence of data for subjects on one of t\xe two measures 
'undpr consldera^ic^tf, the initial sample was reduced id -105 subjects • ' ' • 
There was nothing to suggjest that th6 elimination, of these subjeVts was ' ^ 
not randp^* The final sampling distribution is presented in Figure 1. 

T~ ' ■ ■■ 

INSERT FIGURE 1 ABOUT HE^E . \ ' . 

... * 

Procedm^es , * • ' 

All subjects were interviewed individually by one of two trained • 

interviewers in order to obtain a sample of each subje^rt'g verbal behavior. 
^ * / 

The subjects in the before test group were interviewed during the week 



' Figure 1. Sampling Distribution in 'the 3x2' Design 
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prior to the test adninistratlan. ^ The a'f.ter test group was interviewed 
during the week following the test.. The interviews were scheduled in 
twenty-rai^vite intervals over a three day period for each interview, ^upi 
The subjectjjf.were interviewed in/l-andom order accordiiig to grade. Level, 
with the ttfth grade being interviewed on the fir^ day, ^e* sixth on th^ • 
second day, add th'^. seventh grade subjects on the" tJiird day. The same ptO" 
• cedures were used for both interVieji^ groups. * ' . 

The Cornell Condi t ional Reasoning Test ' wgs administered, to ali su^bjects 
on the same momixjg. All. iif tlx' aild six^h grade students enrolled 'in the 

elementary school from 'which th^ saii'ple was drawn took phe test under the 

* . 'I 
direction of their individual teachers. 'The principle investigator was 

present for these administrations to assist as well ag- serve as a control 

for the directions given to the students by the teachers. The seventh 

grade subjects net in the school library, fir tfid test administration under 

• • • 

th? direction of the two graduate, student interviewers. To guard against 
differences in test administpat^^ons, explicit directions' were Arrittdn 
and subsequently read to the subjects prio^ to the beginning of the test. 



The .Interview 



Development of an interview format posed the greatest challenge for 
the methodc^ogy 6f the s^dy. Sinc^ the^co^ing system to be 'used was the 
sane as that of^a pr.eviou^ investigation, ythe types of responses to be * ^ 
coded as conditional moves wero^known. The coding system used was developed 
by Gregory (1972); A respdnge-nade by the subject was identified as a 
conditional move if the laj;gu^kge pattern" used was of the traditional I' 
conditional logic fom, "if p theh q" alt^iough words such as^'when," 



'"as lo^g as/' "ii t>rder to/[ could be substt-tuted* for "if," aiid the word ✓ 

^ * ■ * . • " ' * ' . . ' )^ ' 

.. • • * ^ 

"th^n" did not*have to be siipplied. Rather' thau the soecific fom. the ' ' 
• /• * *■ i ^ * 

function of the mpve was con'sidered to be d great ei: importance. -The ' 

functions can be best- described ^as follows f (adapted *£r^ ^ith and Marx, 1962) 

i 1. Stati^fe a 2?esult: - A . * .* * 

*rhe antecedent gives a conditio^ anc^ the consequent refei:s , 
to ^at happens, what . the result i5, what the answer is, etc* 

2. Stating, an action: ^ *• * 

't'he antecedent .givesj a conJjitioD and the consequent refers 
to what has to be Bone, what ^hquld be done, etc. 

^ ;3, Stating an identification: 

The gint^cedent gives ^ condition and the consequent refers 
.to a classification, -a definition, a.nan^, etc* ' . " 

4. ■ Stating a quantification: . * . . . 

The antecedent gives a condition and the consequent reiers 
' to length, length of tine, rat*e, how many, etc. ^ 

Considering the function and a conditional * paradigm similar to the **if . . »then** 

form, responses of the subjects were coded reliably as conditional poves. 

A review of the .i^esearch li^^erature within the* reali/ of child verbal 

behayior analysis through individual ijtterview led to. the discovery of 

several diffrt^ent techni^ques. The m<j&t common method of* sampling the* 

verbal behavior of children couW be called fre^ response^ .j^The subject 

" , • ' .V* • • 

is simply asked to7 answer questions posed to him- by the'ini^rviewer* The 

' *' * ? • 

questions are usually, of the type for vrtiich thezre '^e nq porrect r^^^nses 

and the content congruent** with the experiences pj^ the sulDjeot. 

A second technique has been referred to *as **Aussage Psychologic';** 

This narrative discourse method involves the presentation of a picture 
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of familiar content to the 'subject as a stimulus for verbal response. 

Brent 'and Kat^ (1967T utilized this method dn a study ^^n which ^hey^ 

found 1 marked increase in '-'the ability clearly to verbalize causal and 

temf)oraA ^efatipnships. , from the ages 6-7 to 11-12. Their success" 

in describing language ability of students led to 'the consideration of 

this techniqiie for inclusionSn tTiis study. 

Aixother interview technique that h^s been. used wfth grqat success 

has been task performance. Generally, the stimulus for student response 
I " • . ' ^ • , • • • 

is some type of mdniihilative* The manipulatives ar^ presented in such 

a way that 'the subject is led to a generalization or*stateaent of a ruie. 

Since the conditional move has as one of its function^ "stating a result,." 

a subject may opt to usfe the, conditional move to state a rule. For this 

reasdn^ it was felt that having stud^ts state' a rule *from such, a task' 

t 

would serve a^ a measure of adolescent use of conditional moves. « 

A method which h^s been used to measure bqth recall of relevant • 

information and utilization of langiiage configurations might be referred' 

> 

to as recitation. The subject is told that he is to listen closeiv to 

• ' . ■ • : ^ 

a story that will be. read to him after which He will tell the story back. • 

f - 

Since the results of this study were to be related to the study in which 
teacher use of conditional move's was JPoun^ to be related to studenj: growth 
in conditional reasonin|^ ability* it was deteminyd that the .reci4tio6 
task migtit serve'as a measure of modeling. . If, the student used more/cond'i- 
tional moves on a task in retelling a story that, contained many concAtional* 

• . ■ ■ • ' / • • 

moves than on other tasH^s, th€ story could be considered as a Variable * 
which modifies verbal behavior. It hfis also been found, in a studV by ' 

Rosenshine <196Q) that student achievement scores on a test of r^'levant 

f 

• . ■ • ■ 9 



material from a lecture were related to the^teach€p*« use of conditional 

moves. It seemed appropriate thei:efore to consider relationship between 

the three variablesipf use of conditioha^l moves, reo^ll of relevant 

intprnation from a recitation ta3k and conditionil- reasoning ability. 

With the'discovei»y of these f our /bfeijhniiiues which had aided otker ' ' 

* invest igsttor^Vin Obtaining ad^xiate measure^ of adolescent verbal beh^Vior, 

four sepai^ate tasks W01re developed, one. for each technique. Before^ 

describing each task, it is important to nx>te that it was hoped that 

• . . * * ^ 

each task would elicit conditional move^. At the same time, onS guideline . 

Used in developing the, tasks.. was to kBep from forcing students to. use a. • 

•conditional move in his jfpsponse.^ ^alysis of the resiilts reported later 

■ ^ ' ^. • ^ , ' " - 

indicated thafapparfently th^e ^subjects did not feel compelled to use a 

conditional move ^as 'a; result of the structure of"^the task/ 

\ A description of each task follows^' A comjilete' intei:vi,ew format is 

appended. ' . , 

. " . : * . * ■ ' , 

, ■. • *> > 

TASK 1 - Free Response .'^ ' * / • ' y 

' . /• - . ' • ^ ^ 

^ Thej subject was told that he would be ask^d several questions to get^ 
his opinions on some things. / He wa^ tp answer each^ as best he could with 
the realization th&t there was no correct answer. 

Fou;r- qufestio'ns weire select^ from a total of' sixteen w&ich had been 
pilot te'bted. A question was select^ for inqliision If students. in the • 



pilot had no difficulty' in responding to it, if it was void of' conditional 

V 

moves as stated, and :if some students used conditional moves in their 
response and some d'id (jpt* The four questions ret?.ined were: ^ • ^ / 
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1) "Why is it better to put criminals in prison 
than to^et tfigm go fi;ee?V 

2) \yhy should a person keef) a promise?" 

3f "What's your opinion about boys with long-hair?*' ^ 

> 4) Why do ydf thiiik women and, children are the first 
people to be saved \^^en a shXp begins to sink?" 

<» ^ ' 

For partial or irrelevant responses, the interviewer probed further by 

saying "Fine, but qan you explain a little more?" 

' • • • 

TASK II - "^Aussage Ps^chologie"" fech^iique 

.A picture' containing three obvious causal relationships was drawn 

for this taca^\(api^ended) . The subject was shown 'the picture and asked 

what he 'thouglit mip^-happ^. The interviewer probed for each ,of the 



causal .relationships by" saving, "3Vhat else might happen?" - '* 

TA^K .fll - Task Perf brmaijce 

\ 

Two tasks were designed to have students observe and state a rule. 

\ • • * * 

In both *^sks, the subject was\shown.a series of colored cards for which 

h6 was to guess whether ^ circle^ or square appeared, cja^e reverse si4e. 

After the second, third, and- f oxirth pa'rd was shown^ the subject was 'a^ked - 

to st^te a rule for finding the circle and the square. In the first^^set^ 

♦ . ^ * ' ■ ^/ ' • 

there were two possible patterns observable: the circles/ and sqijares 

• ' . I ^ ' ' • , 

were on cards of different colors and the s.equence^ circle - square - * tf 

circle - square was used. In addition to different colors, the second ^ 

sert of cards differed from the first set *in that they iiactve^ther an A or B 

on the front: The* task was the same; • the suj)ject wj^s to s^ate a rul^ for 

finding the circle and the^ square. This^ set however, had only one correct ' 

. •■ . li ' : 



.relationship {tixe edlor). .^r each set of cards, the subject was asked. 

to statfe the rule tHt^^^e times whether or not '^e had stated a correct 

^ ^ . . ' - 

relationship the firsi: time. ■ • ^ ' ^ 

TASK IV - Recitation " • ' ' 

No appropriate story could be found that utilized .a high nuabar of 
conditional moves, so one had to' be written (appended). Each of sixteen 
relevant parts of the story were stated using the conditional paradigm 
"if... then/* Before reading the story, the subject jvas'told to listen 
carefully because' he was to tell the story back after \t had been read. 
The only probing by the ifitarviewer was to ask what the lesson of the 
story was if the student failed 'to state it. 

An audio tape recording was made of each Interview. Most students 
were aware of t^he microphone initially but it did not seem alter their 
desire to respond. ■ ^ ' % ' 

* 4 

V. l{tjLlizing the coding procedures outlined above, the principal 
investigator analyzed each tape a^ording to the frequenpy of conditional 
moves uttered by the, subject. A reliability* coefficient (interf orrel^ttion 
of .94 ii^d been established for the coding of comparable tapes by the' 
investigator and another trained ^coder prior to this analysis. >' Codings 
were registered for responses to e&ch question in Task I, to^lje descrip- 
tion in Taslj: II, to eachr rule statement of Task HI, and for the story' ' 

recitation of Task IV. The number of sixteen relevant elements of informa 

( • 

tibn iincluded in the recitation by the subject was alsd'' determined from 
th^ tapes. * * ^ * 
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It was thought that the maxinun nunber of conditional moves possible 
for one interview session would be twenty-ilin? <4. for Task I, 3 for Task 
•U, 6 fof" Task III, and 16 for Task IV)\ . * f; % ^ . ^ 

■ "; ■' , "v; ■ '•. . . ■• ' 

The Cornell Conditfdn al Reasoning Test . ^ . 

— ' — ^ : — ' — z ' 

, A forra of the Cornell Conditional Reasoning Test (Ennis, 1964) was' 

^ ' ' ' • * • 

^ " used to obtain a measure of conditional reasoning ability. This.te^ .of** 

: forty-two items requires an^ ability to apply seven principles of <;pnditda>nal 

r ' ' si • ^ • ; — • 

logic* by detexolhing the truth-statUs ^f .a^iven conclusion froa given 

premised. It has be^ reported to have both high construct and'^lfeh 4 

. ^ » • • >• 

' ' • . 

content validity. *Thfe reliaJAli^ty coefficient for the administiation in 
'this/inV^fetigatio^ ^s Codputed as' .64. 

... • . ■ , 

- : T ' ■ ■ ■ 

Results 

r^7~ . ^ 

• The interviews and test administrations^ led to 4^e beasiires sumaiarized 
ih Table. 1. Considering- the meai^, frequencies of conditional !moYes f or • 



erJc 



^ ^ 



7 ' 

^ INSERT TABLE l-ABOTO^HERE . 



^ p ?• " — : z — ^ 

indivic^ual Tasks I, II and III', the materiaJLs and task &structions did not 



compel, students to utilize the conditional p^jradign. ift appear^ that ^?^se 
who used a conditional mojfe in response the tasks, di4 so of tj^ieir own 
choosing. What Xms surprising, "however, was tl^ »en*Qneous assumption 
relative to the number of conditional moves possible. Task I fetill offered 
the opportunify for four conditional movefe. ^t Task H rarely elicited 
the three conditional moves that wfere assumed, wpuld occur. The three 
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TABLE Mean Frequencies of Conditional 
Moves According to Interview Group a^id Grade L^vel 
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■ 
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• 1, 
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• 
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1.38 
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0.68 


1.12 


^0.57 ^ " 


1.01 


• 0>3 


• ■ 1.03 • 


a.64. C 


1.53 ^ 


0.67 


1.33 . 


3:00 


' 2.33 


4,45 


3.54 


5.87 


3.15 ^ 
3. 19 


. 3.4<t 


2.03 


6.23 


3. '36 


5.08 


• 6.53 


2.97- * 


10.68 S 


5.35 


9.00 ^ 


1 
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X . 
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• ■> 

• ^. 


1.69 * 


0.69 
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« - ■• 
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TASK- J 


2.87 
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2,34 
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0.47 


6*83 
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0,71 
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0.40 - 


0.63 
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0.40 . 
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S;53 
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2.413 ■ 


' 1.55 


2.898 43 
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2.02 
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.86 


.56 


.88 ^ 


.51 
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TASK III 
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.1.42 
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3.26 
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4.00 
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3.68 
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4.28 
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5.48 
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2.8^ 
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4.42 


16.29 \ 


4.90 



i 
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• relationships inherent, ia the picture we^ usually stated in a single 
chain rather than tfixee separate relationships*. Instead of utilizing the 
conditional move for each relationship (e.g., "if the bull charges, the 
boy^yrill let go of the rop^'-And^ if he lets go, the vveight vill^ fall* ' 
And if that happens then the girl will get squashed.**), subie<i£s using 
the conditional 'paradign would usually Tfespond'by saying something like, 
"If the bull charges, then he*ll.let go Und sheT^ll-get squashed hy the 

• wejglit/' This^occurrance tends to explai^ \^ ti^e^mean performances on 
Task II were less than 1.0 for every sub-saaple. 

Similarly, ^in Task III it was erroneoiisly assumed. that subjects were 

extended the opportunity 'to use a, conditional move si^f times. Technically 

they did, but being practical, it seem^^'^thatf only two opportimities ' 

existed. Upon stating a rule fqr finding the circle and the square; 

the subject usually continued to use tHe exact same sentence structure 

(and most often, the exact same words) for the second and third statements 

/ ♦ * 

of the rule. Therefore, for thos^ subjects choosing dot to use the 

conditional move, two opportunit'iyes existed. For those subjects using 

the conditional paradigm in response to fchis* task usually did so incidentally 

to the rule statement or in the first statement of the role only, this 
« » » 

" V * night be explained by^ copsidering the structure of thje task. Upon stating, 

t • • • 

a rtile the first time, "and implied *^cceptance from the interviewer by 

continuation of the task, the subject's fir^ resppnse wa^ reinforced. 

Although further^ examples may have indicated that the rule statement was 

erroneotxs, at least the linguistic paitem «sed on the first statement 

had been accepted. Finding no subject who used a conditional move more than 

twice could be explained by this **stateaent-reinforcenent** cycle. 
^ • • • ♦ 

ERIC . « • - 



«. Considering happened in response to the first three tasks ( ) » 

instead of thirteen opportunities, it appears that thejre existed o'nly " ' 

seven for which subjects could choose to utilize 4:he conditional nov^. 

The distribution of these se^en would be four for Task I, one for Task II, ^ 

and. two fox Task III. 

To detrfnaine the significance of the differences between groups 

which are^ apparent in the data presented in Table 1, univariate analysed 

of vaj'iance^were. conducted for the use of cohditional moves on Tasks I, 
• • • 

II and III combined (2 ), on Task IV, on all four tasks (Total), foi^ 

the Recall of relevant information on Task IY^*(Rel. Info*), and for performance 

on the conditional r,easoning test (CRT), A sunnary of these analyses is 

presented in Table 2r<. A significant effect is indicated for grade lev^l (G) 

> r 

« • , 1 

I^'SZRT TABLE * 2 ABOUT HSRS 



on conditi*onai reasonix^g. test performance • Subsequent analyses of mean 
differenc€|^ utilizing ^ewraan-Keuls method (Winer, 1962) i^icates that 
seventh grade ^subjects outperformed fifth grade subjects on the .test of 
conditional reasoning ability. r • 

A significant interaction between grade level (G) and interview 
sdheduling (I) occtxrred for three of the five variables, Figtxre 2 presents 



INSERT FIGURE 2 AebuT KERB 

a graphical representation of these interactions. . Analyses of simple 
effects (presented in Table 3) c3fi be sunnarlzed &s follows; fifth-griite 
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I^BLE 2. Stjnmary of Univariate Analyses of Variance for * 
Interview Groups (I"), Grade Level (C), Vnd 

Interaction (IxG). * ^ 



Iirt5r«riew Groups F(l,99) 



IV 

To^al Cond. MoVes 

Rel. Info. 

CRT 



i6.751 
39*. 108 
98.106, 
21.359' 
8.543 



1.92^ . J 
5.42* ^ 
4.93* ^ 
^.18* 
0.38 



Grade Levels • F(2,99) 


ns. 


F 


• # 

IV ^ 

Total Cox^.. Moves 
Rel, "Info. 
wCRT. 


6.450 \ 
• 3.749 
0.242 . 
2,3.461 
136.340 


* 

0.74 

0.52. V* 
0.01' - 
• '3.26* 
'6.12* • 








4- 

Interacticm <lxG> F(2^99) 


ns. 


F 


\ 

IV 

Total Cond. Moves 
Rel. rafo! * 
CRT. 


6.924. 
38.371 ' , 
7^.506 
25.570, 
22.492 


0.79 

5.32* " 
3.84* 
6.20* 
l.OI 



*p<.05 
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Figure 2. Graphs^of Significant Interactions. 
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subjects interviewed alter testing iised significantly more ctmdi'tional 

r-' i — 

• -'^ . ^ INSERT TABLE 3 ABOUT HERE 

; z ^ i ♦ 

♦ 

moves on both Tasl: IV and the entire-'intervlew and recalled significantly 
more relevant information on .Task IV than fifths-grade subjects interviewed 
prior to testing. Significant differences were found for seventh grade 
subjects on the same variables with those interviewed after testing out- 

perfoxytLng .those interviewed before testing.. The analyses presented in 

» ' ' ' 

Table 3 also indicate significant differences^ between grade levels for 

f 

subjects interviewed before^ the test. Once again Newnan-Keul analyses 
were p^rdEormed. For Task IV, the analysis indicates that sixth grade 
subjects "used signif i<Lntly more conditional nroyes and recalled significantly 
•more relevant information than both fifth grade subjects and seventh erade 

\ 

subjects. * 

^.With the occurrence of significant interactions, v^ationships between 
variables would besf be considered .as thejr exist within I X G cells. 
Correlation coef f icients pi^esented in Table 4 indicate these relationships. 
Those of significance (both f^r this study as well as statistically) occur 
foiv seventh grade subjects interviewed after the test administration. The 



INSERT TABLE 4 ABOUT HERE 



relationship between use of the language of logic and conditional reasoning 
ability exists for this group only. The remaining Significant conflations 
(p<.05) of interest are those expressing the^relUtionship between the ability 
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^ TABLE 3. F-values from ANOVA of 'Siai^le Effects 
• For^ Significant Interaction (IxQ) 



^ IV Tot, Condr • Rei. Info. 

I for (1,99) • . 9.432* 7.341* . 10.B81* ' 

I for G2 (i.i99) . 1.611 o'.9o'9 2.183 

I for Gg (1,99) *■ '5,041* 4.364* 4.447* 



*p<.05 



G for Ij^ (2,99) * > 5.499*' . 1.718 v ^ ' &.2Z^* 

G for I2 <2,99) 1.508 ^ ' 2.0.36- ' 0.257| 
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' " ' . ■ ; • ; ' ■ . 

to recall relevant inlomation and conditional reasoning ability as well • 
as use of conditional logic language. Again the only existance of a 
significant relationship between conditional reasoning ability and ability 
. to recall relevant information is for seventh grade subjects interviewed 
aftet the test 'administration. Recall ability is related to the total '» 
frequency of conditional moves in the interview ^f or all but fifth graiie 
subjects interviewed prioz^ to the yirainistr^tion of the conditional Veasonifig 
test. Thp only fe;cistance k>f a significant relationship between use of 
conditional moves on Taslf I, II, and III combined anS recall ability on 
Taskviy was in the group t>f s^ixCh, grades subjects interview^ after the . „ * 
test. These relationships' l?ad to. qualified rejection of Hypotheses 1 ap^ 3. 

Conclusions ^ ^ < 

Hypothesis 1. ^There •is no relationship between the frequency of * 

' conditional moves in responses. of ^^f if th, sixth dr 

seventh grade subjects and' their conditional reasoniix^' 

# t ■ • • 

ability as iaeasured by the Cornell Conditional -Reasoning 

Test. ' . - - 

This hypothesis is rejwted with certain qualifications. ^ siglllfic^t* 

positive relationship. existed betw een these variables only for Seventh 

grade subjects who were interviewed after testing (Table 4) . \ * 

Hypothesis, 2. There are no significant differences in the, use of 

conditidfaal moves or conditional reasoning ability ' 
c * • ' 

ft between gradd level groupings! 

Results o^ the analyses, of variance (Table 2) leads to the rejection 
of^^his hypothesis.!; insignificant effects due to both grade level and inter- " 
action of graj^ level with interview schedule exist. The posteriorJL ^ 



analyses Indicate 'that seventh grade subjects scdr^d" significantly higher 
gi*ade subjects on the conditipnal reasoning tesi and sixth 

/ • : . • . c 

grade si^bjects interviewed prior to testing us^ significantly more 
conditional moves on Task IV tttan eittier fifth or Seveaxth grade subjects 
interviewed prior* to testing. It is to be not^ that these significant 
differences did Hbt exist after testing uqr ?for Tasks i^>II.and III 
combined (i,) or Total Coi^litionals for these same groups. 

• ♦ - ♦ 

RyiX>thesis 3. There %s no relationship betwe^ the frequency of * . 

, conditional lioves or conditioiial reasoning ability 
^nd the ability to •recall relevant inf ojination ' - 



If 



(.Task IV) 



Again a qualified rejection o| this hypothesis is necessitated by the 

data analysis. No significant relationships exist -between recall abilityf 

and conditional reasoning ability for the total sample. Considering the 

correlation coefficients for cell gifeups (Table 4) , both Total Conditionals 

* * * . • * ■ * 

and conditional liioves on Task IV are related to 'recall ability on Task IV 

for each group accept fifth grade subjects interviewed prior to testing- ' 
for whom the Total Conditibnals variable was not related signi-f icantly. 
Conditional move frequency for Tasks -I, II and III combined ( 5. ) is signi- 
ficantly related ^o recall aa>ilit5r only for the sixth grade subjects 
interviewed after testing (r = .4258). 
•yl^ypothesis 4. , There is no significant differehce in usq of conditional 
- moves or recall ability between groups interviewed, 

either before <>r after testing. 



Finding significant differences as a'result of analysis of ^the^ . 
^ interaction effect between before and after testing -groups leads >4io phe I 
rejection of this- hypothesis. Both^fifth and seventh ^'rade after testing 
groups, outpei^drmed the cbrresponding before testing' group on Task IV 
(use of conditional, moves and recall' ability) and on Total Conditionals 
'used. No^ighificaat differences were found between interview groups in 
.the sixth grade. Therefore, this hypothesis is rejected. 

Having atten4ed^H:o the apriori hypothesis, the results suggested a 
^neel for analysis -reldtite'to differences, in -verbal production on the 
tasks. The first threfe tkdk's wer| designed to elicit, responses' which • 
■would- yield a measur^ of the subject's natural use of the conditional 
move, .task IV, in which the subject .'was to recall and retell a s'toryf ^ 
containing a high fi^pque^cy of conditional mbves; spught a measure .of 
the subject's tendency to nod^l this linguistic structure. Two' ratios- 
were computed for each, subject. The ratio of freqii^cy of conditibnal 
moves to number of perceiv'^d. opportunities (13) on Tasks I, II and III 
.combined was the measure of jiatural use of conditional moves. The ratio 
of frequency of conditional ftoves to number of' elements of relevant 
information- related by the subject (mapcimum* ='l6) serves as the measure 
of modeled use of* the conditional move,. ih}\e 5 presents the mean ratios 
for each IxQ group.- As this table indicates, the ratio of material use 



INSERT TABLE 5 ABOUT HERE 



is less than th6 ratio of faciei ed* use for e^ch IxG .combination. The nature 
of the design employed is nonappropriate for calculating significant 



Table 5. Group Ratios of 'Conditional 

' Move Utilizatioh per JCuaber of* 
* Possible Opportunities. v 



Grade 5 



V' 



Task r, J I 
Task IV . 



ar d 'III 



Gra"^ 6 
task I, II 
Task IV " 

' i 
Grade 7 

Task r, lll^d 111 
Task IV I 



■4 



;^fore Test 

.45 • 
.62 



.47 



>68 



,50 

.57 



After Tost 



.64 
.77 



.44 
.63 



.«8 



'.71 



Total 



-.73 



.45 

-I 

.65 



.58 
.66. 



Total 

Task I, n fnd JII 
Task IV 



.63 



.37 
.72 



.%3 
.69 



f . 
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differences between these two ^tae^sures, howev'er/ the data does suggest- 

that modeling from the story' might be taking place. ^* 

• , ' ^ I • 

'Inteipretatlons y " * 
— ' / ,1 

This stwdy set out .to determine" whether or nqt adolescent Use of the^ > 
language of qonditional lc^i<>, is reliited to\their conditionaJS. reasonijag ^^^T^^ 
ability 9^s measured by the Cornell Cond>itional Reasoning Test . Thd concern . 
w^"^ an outgrowth of a sti^y by Gregory (1972) in which seventh g;rade 
mathematics 3tudfnts' grc^h in* conditional reasoniiife; ability was found 

■• ' • ■ — ' ■ ^ ' • / ^ " . . ^ 

to-' be related to their teacher* s use of * conditicJnitl moves. , ^* ^ 

' ' . " ' ' 

^ Although this relatioAship was not ^oonifcl^ exist' for fifth or aixisii' 
grade subjects it was found to ^^ist for seven^^jgrad^ subjects who wer^*^ ^ 
intervie\ved after' talcing the test. This seems jbo indicate that the test^. 




itself may havp sensitised these subjects to the language fissociat'et^. with 
this basic logical reasoning type^^This apparent test-effect is strongly ^ 

• , . •■• ^ \ ' '^^ • ■■■ " 

5uiJpoi;ted with the finding of significant differences f^awo ring; the aftelr 
test grtoups in utilization of^'condition^ moves on the m<yi61ing ;tasU»^ on * 
the entire interview and ifa recall of rele;tant inf oi^mation. This finding 
suggests th^t in future ii^vestigations of jsltort duriltidn, designs which le 
^to knowledge of the 'interactive effects of testing and student verbftl 
measures should be employed. For our^own worK^. in .th^ Florida^ Project, - 
designs of this type need to be employed to establish* interactive effects 

■y ' ' • V- 

of testing and instructional verfeal strtitegies on student 6utcomes^ in view 
of the results. ^4^k 

Frqsp a child development standpoint, xhia results reaffirm what, others 
have^ found, hanjely that there are significant differences in logical 




ifeasoning aJ>iXity iDetween grade levels. The resxilt? also indicate that 
the comnK>n assuaption that logicar reasoning ability and language of 

' ■< ■ • ■ ^ ' \ . 

adolescents are related nay in need of quaMfication. This investigation 
adds credence to hypotheses of others which surest that adolescent logical 
abilities (test-wise as well as linguistic) are nore egocentric than they 
are hjrpothetl co-deductive, • • 
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, . INTERVIEW PR0C5DURES » * 

Situate' the chairs (and tablei in order that the subject sits 
' opposite the interviewer (not side by side) . 

Try .to have the recorder and microphone out of sight bu$ chepk to 
make sure that voices are recorded. 

!• Load* the cassette and push the reisrind button until tape stops*- 

2. Push the record button just prior to admitting the subject, 

3. Admit the subject and have him be seated. 

4. Read the subjects nane." ' 

5. . CoKduct the interview (See below). * 

6. jiliitial the pa^s and indicate the time. 
Give, pass to^the subject and ^puse'. 

8. Remove the cassette and write down th% ID number on* the cassette. 
.9. Turn *the cassette over*(or get new <5ne) and start thei^'cycle again-. 

^ • , INTSRVIE* F0R3AT ... * / . 

The^terview format consists'of four partsi questions without 
pictures /Questions- with a^ picture, rule generalization from manipuiatives^ 
and retelling a story. Back part is cescribed below separately. Try to 
adhere to the exact wording jas cpch as possible. Capitals refer to *hat 
you should say; small (lower case) letters refer to what y<ju shoiad be 
doing. . • . * ^ • . 

(subject^s nane) mU[E IS . . I«M (K)ING TO ASK 

""^^ » , — H 

4 

YOU S(m QUESTIONS TO GET YOUR OPINION ON* SOtm THINGS. THER^ ARE NO 

CORRECT ANSWERS SO JUST TELL feE WHAT YOU THINK, O.K.? 

If the subject asks the purpose simply inform him that you are' • 
conducting a survey of opinions of students. * * 

• ' • • 1 • . 

HERE'S THE FIRST QUESTION. ^ * • • 

' . ' ^' ' ' 

' \m7 IS IT BETTER TO PUT CRIMlALS IN PRISON THAN 
TO LET Tffi2,! GO FREE? * 

^ (Viait'tor subject to rQspond. Partial* rd^sponses 
^ should be persued- by prompting. "Fine, b&t can ^ 

you explain a little more. ") 
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O.K. HERB'S AKOIHER QOECTION. 

WHY SHOULD A pkRSON KEEP A PROMISS? 

; * ^ ^. (Wait and/or pronpt tmtii an acceptable answer' 

is given.) » ^ « 

FINE. NOW CAN •YOU AlL^ ME, 

mT*S YOUR OPINION ABOUT^BOYS WITH LO^'G H/VIR? 

^ . (Wait and/or pronpt.) ^ • 

f ^ALL RIGHT. WH^ DO YOU THINK WOMEN ANDxCHIIi)Rai ARB THE FIRST PEOPLE 

BE SAVED WHEN 'A SHIP BBGINiS TO SINK? ^ " 

(Wait, etc.), ' ' , 

O.K. (Show the picttrre to the student and point to the parts as you 
describe then.) . ' ' • 

HERE'S A BULL, '(point) HERE'S A BOY, HERE'S A ROPE, HERE^S A HEAVY-W EIG H T 
AND .HERE'S A LITTLE GIRL PICKING FLOWERS. (P^use.) 
WHAT DO YOU THINK MIGHT ffilPPEN? ' 

(If the subject responds excluding one of the 
elements. Bull, Boy, Weigjxt or Girl, then ybu 
shotad pTObe... WE\T WOULD HAPPEN TO THE BULL 
^THEN? te^T ABdUT THE feOYf WHAT ELSE MIGHT 
* . HAPPEN?) ■ ' , , 

O.K^ FINE. NOW yil GOING TQ SHOW YOU SOME ORANGE CARDS AND SOME GREEN 

CARDS, THERE IS A SQUARE OR A CIRCLE ON THE OTSER SIDE. I TIANT YOU TO 

GUESS WHAT"S ON THE OTHER SIDE, A CIRCLE C« A SQUARE. 

(Show the orange card and say:) 

WHAT DO YOU THINK IS ON THE OTHER SIDE, A CIRCLE OR A SQUARE? 

(Subject guesses, Tilxji over the card*) 

^VHAT 'DO YOO^ THINK IS ON THE OTHER SIDE OF THIS CARD? s ^ 

(Show the green cajrd.) ^ 

0,K'. CAN YOU STATE A RULE FOR FINDING THE CIRCLE AND THE SQUARE? 

: c 

(Wait for response.) 



O.K. VtHAT SBDULD BE ON THE OTHER SIDE .OP THIS ONE? 

(Shojr the next orange card, and rait.) 
O.K. IS IT THE SAME RULE? 

(If student ^ys yes: UHAT 79AS THE RULE AGAIN?) 

(If student says no; -tyELL WHAT IS THE RULE?)* 
O.K. AND ON THE OIHER SIDE OP TEES ONE THERE'S A WH/IT? 

(ShoRT the green one. Wait.) A ^ 

O.K. SO THE RULE- FOR FINDING Tffi SQUARE AND THE CIRCLE IS \mkT, AGAIN? 

(If student still doesn't haVe the rule, pick up the ^ 
cards and go through it again; requesting the nae 
after each card presentation.) 

■ ' i 

NOW I'M GOI.NG TO 1SH3W YCfD SOMB MORE CASDS. THESE ARE BLDE AOT RED AKD THEY 
HAVE A LETTER ON TE FRONT OP T5SI. I WANT YOU TO DO TEE THING, . GUESS 

WHAT'S ON THE OTHER' SIDE, EITl^ A "SQUARE OR A CIRCLE. (Show the r^d A.) 
WHAT DO YOU THINK IS ON TK OTHER SIDE A SQUARE OR A CIRCLE? ~ 
, (Wait.) 

O.K., HOW ABOUT THIS ONE? tShow the blue B.}. 

(Wait.) * ^ V 

O.K.. VHPlT'S ras RU1*S FOR* PINDING THE SQUARE AND THE CIRCLE? 

' (Allo^y the student to elicite the rule.) 
THERSPORE, WH\T DO YOU THIIK IS^ ON THE BkCK OP THIS ONE? , 

(Show the blue A and wait.) 
IS tHE RULE WORKING? .(Wait.) WHAT'S THE RULE ItOW? (Wait.) 
O-.K. THEN WHAT IS ON THE OTH^ SIDE OF THIS ONE? 
• • (Show the red B.) 

r ♦ 

SO THE RULE FdP{ PINDING THE CIRCLE AND T3E SQUARE IS T?HAr>' 

(Wait. If the student doesn't have the ruiS, pick 
up the cards again anfl go through the sane procedure, 
asking for the rule after each card presentation and guess.) 



32 ' 



YOU'VE BS;EN doing real VfELL. THIS TIME I'M GOING TO READ A. SHORT STQHY 
TO YOU. I WATfT YOU TO -LISTEN CAiiEFULLY AS I READ IT BSC^USE'^I WANT YOU 
TO^TELL THE STORY TO MS A7HEN I* FINISH,- O.K.?- (DO YOU UNDERSTAND THE 

c 

DIRECTIONS?) 

^ (Read the' story without reading th.e title.) 

0,k: NOTV TELL MB THE STORY ABOUT DUGGY AND BUGGY, 

(Le^ the subject tell* the story back to you without 
you assisting. in any way. Don't interrtfpt. If he 
asks a question of fact give a short answer.) 

GOOD, VfE'RE FINISHED,'- I2T ME^FILL OUT YOUR PASS AND LSI YOU GET BACK 

\ 

TO CLASS, TRY •NW :jrO TALK ABOUT OUR INTERVlBif WITH YOUR FRIENDS BECAUSE 

* « 

-WE WANT IT TO BE A SURPRISE FOR THEa WHEN THEY C02£E SEE 2£E, O.K.? (Fill 
out the pUss and disaiss the subject.) 



\ 
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DUGGY AND BUGGY * • 

• " - • 

Tto flies, Duggy and Buggy, were sitting on the handle of a lawn- ' 
*DOwer talking^ 

Duggy said, "jf I don't get sonething to eat, I'a going to die:*' *• 



Buggy replied, 
food^ if you \7ant tc 



net? man was on duty 



'We can go fly around the trash cans to look for 



But the garbage man cane today," said Du^. ''And you know if the 



*today Ifcen there won't be any food lef^." 



*^?ell we could fly over tovthe other side of the house ^ go through 
the window, and ^at the crumbs on the table^" suggested Buggy. 

"But there are too many clouds in the sky," said Duggy. 

"Clouds in the sky? What difference does that make?" exclaimed 
Buggy. 

t 

.* « 

"Well you know that if it even looks like rain,' then the lady closes'^ 
the windows. We won't be able to get in," explained Duggy, 

Just then a meat. truck drove by. It went around the comer toS fast 
and a roll of baloney fell off. Duggy and Buggy just sat there on the ^ 
handle looking at it. Then Buggy said, "Hey, let's, go eat that baloneyU" 

"But wh^t will happen to us if the dog comes^out?" asked Duggy. 

''Look, if the dog cones out, then he'll eat all'^he baloney. And if 
that happens, we> won't get anyliing tb eat," replied Buggy. 

'OK, if you think we shoixld then let's go eat the ba?loney." And with 
tha^, they flew over and began eating. ' ■ 

Just as they were starting to eat, the dog came out. He ran over to ,the 
baloney and said, "if you ^ys don't get out of here, you're going to get 
hurt." And the flies flew back to^the handle of the lawnmower. 

Dug'gV said, "Ge«, is he mean. If we hadn't left*he wotad have killed 
^us for sure." ^ 

"Yeh, but maybe if we wait long enough he'll go away," replied Buggy. 
So they x^^ited and su^'e enoitgh the -dog went away. 

Buggy was the first to notice that the dog had left. '^If we hixrry 
right now, we can get some. more baloney to eat," hollered Buggy. And off 
they went to eat more baloney. They ate, and ajte, and -ate, and ate until 
all the baloney was gone. They had just enough energy left to fly back to 
the handle of the lawnmower and Buggy said, "?ian, was that good! If we 
^at like that just' once a week, we won't have to w^rry about starving.'* 
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Duggy complained that he was getting dizzy. "I'm feeling sick. If 
I'd not careful 1*11 fall off t^is handle. Buggy replied, "if you fall 
off the handle, .you'll proba^bly die ^'hen you hit the ^roxinci. Let's f^y 
over to that table and rest." They flew off the handl'e and both of them 
were so full they fell to the ground — splat I! and died. ' So* the lesson^ 
is don't fly off^the handle if you're full of balonev. ^ 
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